ABSTRACT Titres of circulating IgG antibodies to pigeon gammaglobulin and end expired carbon monoxide concentrations were measured in 86 pigeon fanciers attending the "Show of the Year." Antibody levels were significantly higher in non-smokers and in those with end expired carbon monoxide concentrations below 10 parts per million. The subject held his or her breath for 20 seconds and exhaled through a one way valve into the meter, which incorporated an alcohol filter. No information about the purpose of the meter was given before a breath sample was obtained. The carbon monoxide concentration in parts per million (ppm) was displayed digitally on the side of the meter, being freely visible to the subject. For the purpose of this study an index of pigeon antigen exposure was made by combining the fanciers' own estimates of the numbers of birds kept and the hours spent in the pigeon loft in one week (pigeon exposure index = pigeon number x weekly hours x 100I'). KruskalWallis one way analysis of variance was used to assess the significance of the findings.
Cigarette smoking affects various components ofthe immune response. ' Morgan et al noted the suppressive effect of cigarette smoking in patients susceptible to extrinsic allergic alveolitis2 and we have reported similar observations, finding circulating IgG specific for pigeon antigen in 55% of nonsmoking and 4% of smoking pigeon fanciers. 3 We are unaware of any previous studies in which an objective indicator of cigarette smoking has been used to investigate subjects susceptible to the effects of antigen inhalation. Cigarette consumption can be assessed by the measurement of end expired carbon monoxide by means The subject held his or her breath for 20 seconds and exhaled through a one way valve into the meter, which incorporated an alcohol filter. No information about the purpose of the meter was given before a breath sample was obtained. The carbon monoxide concentration in parts per million (ppm) was displayed digitally on the side of the meter, being freely visible to the subject. For the purpose of this study an index of pigeon antigen exposure was made by combining the fanciers' own estimates of the numbers of birds kept and the hours spent in the pigeon loft in one week (pigeon exposure index = pigeon number x weekly hours x 100I'). KruskalWallis one way analysis of variance was used to assess the significance of the findings.
Results
The results are shown in figures 1 and 2. Of the 86 subjects studied, 67 were non-smokers and half of these (33) group.bmj.com on April 13, 2017 -Published by http://thorax.bmj.com/ Downloaded from that precipitins occur more commonly as the estimated exposure to pigeons increases," though antibody levels are often highest in subjects who keep small numbers ofpigeons,5 possibly as a result of attempted self regulation in those who are or who have been suffering from symptoms. Pigeon fanciers who develop fulminant disease are more often those who have kept pigeons for less than 10 years.'0 Pigeon breeder's disease is rarely encountered in those with more prolonged exposure, which suggests an element of higher innate susceptibility in those most severely affected. There may be other factors that we have not considered in our calculation of exposure. We are unaware of work directly comparing measured antigen exposure and antibody response.
Discrepancies between previous studies and ours are probably explained by the limitations of using this estimated value and a single serum sample to represent a more dynamic reaction within the lung. The impaired antibody response in smoking pigeon fanciers seems not to be due to their having different antigen exposure from non-smokers and may be more dependent on the quantity of exposure to cigarette smoke. An end expired carbon monoxide level of 10 ppm or more was rarely associated with a measurable antibody level in this study. The clinical implication for a regular smoker with undiagnosed lung disease is that, while the long term effects of persistent antigen exposure in cigarette smokers remain unknown, the absence ofcirculating antibody should not imply absence of exposure to antigen.
We suggest that future studies of the effects of cigarette smoking on the immune response should include measurements of a marker of smoke exposure in order to determine whether the effects are dose related. 
